tending to displace the lung liquid from the alveoli into the interstitial spaces of the lung. From there the liquid may be cleared both into the lymphatics, as suggested by Aheme & Dawkins (1964) , and directly into the blood. The addition of a large volume of lung liquid, which is almost protein free, to the interstitial fluid of the lung will raise the pressure in the interstitial space and will lower the protein osmotic pressure of the interstitial fluid. Each of these effects would result in increased fluid transfer to the blood.
An additional force, which will have the effect of retaining fluid within the alveoli, is that produced by the surface tension at the interface between the lung liquid and the air drawn into the alveoli at the onset of breathing. This force will be proportional to the surface tension and in the mature fcetus may be expected to be small. However, if the surface tension was high, this force would not only limit fluid displacement from the alveoli but during expiration would tend to withdraw back into the alveoli fluid in the interstitial space.
Measurements of lung lymph flow were made before and after the start of ventilation in mature and immature feetal lambs. All the mature animals had minimum lung extract surface tensions of less than 10 dynes/cm whereas in all the immature lambs it was above 17 dynes/cm. When breathing started there was an immediate increase in lymph flow rate to three times foetal levels and in the mature lambs this increased flow fell towards the previous rate over 5 or 6 hours. In immature lambs the initial increase in flow was not so great and fell more rapidly. We computed that after 2 hours' ventilation about two-thirds of the lung liquid had been cleared from the lungs in mature animals, 40% of this through the lymphatics. One half of the lung liquid in immature animals was cleared in the same time and only 25% of this in the lung lymph, the remainder having presumably been absorbed by the pulmonary capillaries in each case.
Delayed clearance of lung liquid seems therefore to be associated with high lung surface tensions. Direct information about liquid clearance in human infants is not available, but the persistence of any significant volume of alveolar fluid, which may occur in the presence of high lung surface tensions, would interfere with gas exchange and so represent a possible further physiological handicap to the premature infant.
A full report of this work is given by Humphreys et al. (1967) An important disadvantage of prolonged corticosteroid therapy is that it interferes with the hypothalamic-pituitary-adrenal axis. A patient receiving corticosteroid therapy is unable to respond to a stress situation by increasing endogenous corticotrophin (ACTH) and hence cortisol output. This inability of the pituitary to secrete ACTH and the absence of the adrenal response to physiological levels of ACTH often has important clinical implications in that patients on corticosteroid therapy, or those in whom corticosteroids have been recently discontinued, are liable to develop an adrenal crisis when faced with a stress situation, unless they are given additional exogenous corticosteroid cover.
The hypothalamic-pituitary-adrenal function of a group of children treated with ACTH has been assessed. The study has been carried out in order to ascertain if the adverse effects of corticosteroid therapy apply to patients treated with ACTH. Hypothalamic-pituitary-adrenal function has been assessed by means of insulin-induced hypoglycemia, lysine-8-vasopressin (L-8-V-P) and a simple test involving a single measurement of plasma 1 -hydroxycorticosteroids (cortisol).
Response to Insulin-induced Hypoglycwmia Transient hypoglyciemia produced by intravenous insulin stimulates the hypothalamus to release corticotrophin releasing factor and tests the function of the hypothalamic-pituitaryadrenal axis assessing its ability to respond to 'Present address: Pediatric Endocrine Department, The Johns Hopkins Hospital, Baltimore, Maryland 21205, USA stress (Landon et al. 1963) . The response to insulin-induced hypoglycwemia can be ascertained by measuring the plasma cortisol levels at intervals after intravenous insulin. The majority of patients treated with prolonged glucocorticoid therapy, receiving daily doses of 7-5 mg of prednisone or more, have impaired cortisol response to insulin-induced hypoglycemia (Friedman & Greenwood 1968) .
Intravenous insulin tolerance tests were performed on 16 children between the ages of 3 and 15 3 years, treated with ACTH for periods varying from two weeks to sixteen months. The dose of ACTH received varied from time to time in the children and was dependent on the severity of the disease process being treated. The dose used was either 40 units daily, 20 units daily, or 20 units on alternate days. Porcine ACTH suspended in gelatine (Acthar Gel) was used. A single intravenous injection of 01 unit of insulin per kilogram body weight was given and the test was carried out with the safeguards described by Friedman & Stimmler (1966) . The usual dose of ACTH was omitted on the day of the test and the plasma cortisol values were determined by a fluorimetric method (Mattingly 1962 ). Twelve of the 16 patients had a maximal increment of plasrra cortisol (maximum level during test minus the resting level before insulin administration) of greater than 7-7 ,ug/100 ml following intravenous insulin. The mean of this group of children was 16 9 pg/100 ml with a range of 8 0 to 25-6 ,ug/100 ml. These results are within the normal adult range. Of the remaining 4 children with maximal increments below 7.7 ,ug/100 ml, 3 had been on long-term corticosteroids before changing to ACTH and the remaining patient, who had been on ACTH for nine months at the time of the test, was stressed before the test was started.
Response to Lysine-8-vasopressin Synthetic L-8-V-P is a polypeptide which has a corticotrophin-releasing action (McCann & Brobeck 1954 , Strott et al. 1967 ) producing a significant increase in the concentration of plasma oortisol. L-8-V-P has been used as a test of pituitary function (Gwinup 1965 , Landon et al. 1965 .
The L-8-V-P stimulation test was carried out between 9 a.m. and 10 a.m. The subjects were given 5 pressor units of L-8-V-P by deep intramuscular injection at the start of the test. Blood samples were taken for estimation of plasma cortisol concentration before and at 30, 60 and 120 minutes after the injection of L-8-V-P. The normal dose of ACTH was omitted on the day of the test, which was performed on 20 children who had been receiving ACTH for periods varying from 0 5 to 18 months.
Examples of the response obtained are shown in Fig 1. Fig 2 shows the maximum increment of plasma cortisol during L-8-V-P stimulation tests. Nine out of the 20 children on ACTH had maximal increments of plasma cortisol which fell within the normal range. All the tests carried out 'in normal children' were patients with asthma who were going to be started on long-term ACTH therapy.
ThePlasma Cortisol Level 24 or 48 Hours after ACTH A single estimation of plasma cortisol 24 or 48 hours after ACTH can be used as a simple crude test of pituitary function (see Fig 3) . Fig 4 shows the results obtained in a group of children receiving ACTH daily and on alternate days. For comparison levels obtained in normal children and in a group of patients (children and adults) treated with a daily dose of 7-5 mg of prednisone or more are shown. The entire group of patients on corticosteroids fall below the normal range while the majority of patients on ACTH fall within the normal range.
Comments
From the above studies one can conclude that ACIH does not suppress the adrenal pituitary axis to the same extent as long-term corticosteroids. The majority of patients on long-term ACTH are able to respond with an increased cortisol output to stress situations. The development of adrenal insufficiency in the presence of infection or a stress situation, or when ACTH is .
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Fig 4
The plasma cortisol levels in a group of normal children, patients on long-term steroids and children treated with ACTH daily or alternate days (40 or 20 units of Acthar Gel). In the ACTH-treated group blood was taken either 24 hours (in the case of patients on daily ACTH) or 48 hours (in the case of patients treated with alternate days ACTH) after the last injection discontinued inadvertently or against medical advice, is less likely to occur. Until more extensive clinical experience is accumulated in the actual management of patients on ACT7H who develop stress situations, usually requiring an increased endogenous steroid production, it would be wise to increase the frequency of ACTH injections during such episodes. Furthermore, increased ACTH cover during surgical operations should also be given. This would particularly apply to children who have been converted from steroid to ACTH therapy. Most patients in the present study who did not respond to pituitary stimulation tests had received previous long-term steroid therapy before being converted to ACT7H.
